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GRASSHOPPERDENSITIES ONGRAZEDANDUNGRAZEDRANGELAND
UNDERDROUGHTCONDITIONS IN SOUTHERNIDAHO

Denni.s |. Melcliii^' and Merlyii A. Brusven'-

AUSTKACT.—Low-dt'nsit\ grasshopper populations were sampled at 15 pairs of rangeland sites in south central

Idaho. One site of each pair had not been grazed by livestock for at least 10 \ ears. Grazed sites were managed under

normal grazing regimes established by the Bureau of Land Management.

Mean grasshopper density was higher on ungrazed sites than on grazed sites. Proportions u{ ML'lano})his san^uinipes

were higher on ungrazed sites than on grazed sites and were higher on annual grasslands than on otiier \egetation types.

Effects of grazing appeared to be independent of vegetation type.

Proportions of Gomphocerinae, a subfamily of grasshoppers that feeds almost exclusively on grasses, were affected

by \'egetation t\pe, but not grazing. Crested wheatgrass seedings supported the highest proportions of Gomphocerinae.

Proj^ortions of Oedipodinae were affected by grazing and vegetation type. Higher proportions of Oedipodinae were

found on grazed sites than on ungrazed sites, and on sagebrush/grass sites than on annual grasslands. Results indicate

that li\ estock grazing during drought conditions tends to reduce grasshopper populations on southern Idaho rangeland.

Keij words: Oiihoptcm, Acrididac. Melanoplus sanguinipes, liccstock grazing, drought, population density, range

management.

Grasshoppers are frequently the most abun-

dant arthropods, in terms of biomass, in the

intermountain sagebrush ecoregion of the

western United States. As primaiy consumers

they may be important in energy and nutrient

cychng, and, at outbreak densities, they compete

with Hvestock and wildhfe for forage. Because

of their ecologic and economic importance,

the potential effects of range management
practices on grasshoppers are a concern to

those interested in the health of rangeland

ecosystems. Several studies have addressed

the role of livestock grazing on grasshopper

populations (Coyner 1938, Smith 1940,

Campbell et al. 1974, Holmes el al. 1979,

Capinera and Sechrist 1982, Jepson-Innes and

Bock 1989, Quinn and Walgenbach 1990,

Miller and Onsager 1991). Onsager (1987) sug-

gested that there is probably geographic varia-

tion in grasshopper responses to grazing

among rangeland types and their constituent

grasshopper communities. To date no studies

have investigated the relationship between
livestock grazing and grasshopper densities on

rangelands in the intermountain region.

This study, conducted during years of below-

normal precipitation and low grasshopper

densities, examined differences in grasshopper

densities between rangeland under normal

livestock grazing regimes administered by the

Bureau of Land Management and rangeland

that had not been grazed for at least 10 years.

Study Area

The study area is located southeast of Sho-

shone, ID, within the Bureau of Land Manage-

ment's (BLM) Shoshone District, between
longitude 114°30' and 114°00' Wand latitude

42°37.5' and 43°00' N. This area receives an

average of about 26 cm of precipitation annu-

ally, most of it between October and May.

Average annual temperature is about 9.0 °C.

The intermountain sagebrush ecoregion

was subjected to heavy grazing pressure in the

late 19th and early 20th centuries, frequent

fires, and subsequent invasion by cheatgrass

and other e.xotic plant species (Pickford 1932,

Stewart and Hull 1949, Mack 1981, Yensen

1982). As a result, stands of grazing-intolerant

native grasses were greatly diminished over

much of the region, and cheatgrass has become
the dominant species on more than 40 million

ha of the Intermountain West (Mack 1981,

Fellant and Ilall 1994). The present vegetation

widiin die stud\' area consists primarih' of cheat-

grass, Broniis tectorum L., with sagebrush,

Artemisia tridentata wyomingensis Beetle &

' Dcpartnitiil i>t Ph.iit. Soil ciml Knliiniolomcal ScicncfS, University ol Iclulio. Moscow, ID 83843.

-.\utlior Ic) wliniii coi rfspondrucc sliould lie acklivssed.
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Young and A. tridentata tridentata (Rydb.)

Beetle, where it has not burned reeently. As of

1988, about 23% (ca 40,000 ha) of the study area

consisted of crested wheatgrass, Agropijron

cristatum (L.) Gaertn., plantings (USDI-BLM
1984, 1990).

Materials and Methods

Ungrazed sites were selected on the basis of

grazing history (not grazed for at least 10 years),

size (at least 16 ha), and shape (at least 100 m
across the narrowest dimension). Fifteen

rangeland sites were found within the study

area that met these criteria. Most sites were

isolated tracts fenced to exclude livestock and

to provide habitat for upland game birds.

Grazing by wildlife within the ungrazed tracts

was negligible. Black-tailed jackrabbits were

not abundant during the years in which sam-

pling took place, and populations of prong-

horn antelope, the only other large vertebrate

herbivore present in the summer, are quite low

and widely dispersed across the study area, ca

300 individuals over 180,000 ha (J.' Russell,

USDI-BLM, personal communication).

A grazed site was selected to match each

ungrazed site for a total of 30 sites. In most

cases grazed sites were adjacent to, and
shared a boundary with, ungrazed sites. For

six sites adjacent matched pairs were not pos-

sible; consequently, grazed sites were chosen

within 2 km. All grazed sites matched the

ungrazed sites in soil type, topography, vege-

tation, slope, and aspect. All grazed sites were

located within BLM-administered grazing

allotments. Stocking rates for the grazed sites

varied from 1.9 to 2.8 ha/AUM (USDI-BLM
1990). Not all grazed sites were grazed each

year, as prescribed by rest-rotation grazing

management plans.

Elevation of the sites ranged from 1180 to

1320 m. Five pairs of sites were located on

areas replanted with crested wheatgrass, four

pairs were on annual grassland sites having lit-

tle or no sagebrush, and six pairs were located

on sagebrush-grass sites.

Grasshopper and vegetation sampling. —
Grasshoppers were sampled on 19 July-7

August 1990 (adult stage), 21-28 June 1991

(primarily nymphal stage), and 2-13 August

1991 (adult stage). Corresponding sites of a

grazed and ungrazed pair were always sam-

pled on the same day. Grasshopper density on

a site was estimated by counting the number
of grasshoppers flushed from 50, O.l-m^ rings

5 m apart in a circular transect (Richards and

Waloflf 1954, Onsager and Heniy 1977). Species

composition on a site was determined by a

"flush-capture method (Capinera and Sechrist

1982). Thirty to 100 specimens were captured

and identified at each site on each sampling

date by slowly walking in a circular transect

and, to avoid bias toward more conspicuous

species, counting only those grasshoppers en-

countered directly in the path of the obsei-ver

Vegetation was sampled on the same dates

as the grasshopppers by visually estimating

the percentage ground cover in 5% incre-

ments by plant species in each of 40, 0.1-m^

square quadrats in a circular transect. Plant

species unidentifiable in the field were col-

lected and identified later. The percent cover

of cryptogams, cattle dung, and bare ground

was also estimated. Vegetation data from the

three sampling dates were combined for sub-

sequent analyses.

Data analysis. —Weclassified the sites into

three vegetation tyi3es based on dominant vege-

tation on a site. Sites that had been seeded to

crested wheatgrass were categorized as re-

planted. Sites with sagebrush as the dominant

plant species were placed in the sagebrush

category, and the remaining sites, dominated

by cheatgrass without significant sagebrush

cover, were categorized as annual grasslands.

Differences in percentage ground cover

among vegetation types were confirmed with

a Kruskal-Wallis non-parametric one-way
analysis of variance (Zar 1984). Non-paramet-

ric statistical tests were used with the ground

cover data because of the large number of zero

values involved. Gomparisons between vege-

tation types were made with a non-parametric

analog of Tukey's test (Dunn 1964, Zar 1984).

Because paired sites were in close proximi-

ty and of similar vegetation, we used Wilcoxon

paired-sample tests to identify differences in

percentage ground cover between grazed and

ungrazed sites.

Grasshopper densities were too low to con-

duct meaningful statistical comparisons sepa-

rately for all species. Accordingly, analyses were

conducted on densities of total grasshoppers, on

proportions of Melanoplus sanguinipes (the major

pest species in the region), and on proportions

of the \hree subfamilies of Acrididae within the

region, Melanoplinae, Gomphocerinae, and
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Oedipodinae. Grasshopper densities were
transformed by log^,(x + 1) to nornuili/.e the

data. The aresin transformation was apphed to

the proportions (Zar 1984).

Three-way analysis of varianee (PROG
GLM, SAS Inst.) was used to determine the

significance of sampling date, vegetation type,

and grazing treatment effects on grasshopper

density and proportions. For the ANOVA,
sites were not blocked by location; i.e., pairing

was ignored. Gomparisons among vegetation

types were made with least significant differ-

ence mean separation tests (PROGGLM, SAS

Inst.). Paired-sample t tests were used for

comparisons between grazing treatments.

Trends between habitat characteristics and

grasshopper densities/proportions were evalu-

ated by Spearman rank correlations (PROG
GORR,SAS Inst.). Mean values from the three

sampling dates were used for the correlation

analyses.

Results

The replanted vegetation type was domi-

nated by crested wheatgrass and also had the

greatest amount of bare ground (Table 1).

Annual grasslands were dominated by annual

plant species, primarily cheatgrass (Table 1).

Sagebrush sites had the greatest shrub cover,

although other vegetation types had small

amounts of sagebrush (Table 1). Annual grass-

lands and sagebrush sites had little perennial

grass cover, other than Poa sandbergii.

Grazing treatment did not greatly affect

most ground cover variables (Table 2), but sites

grazed by livestock had more bare ground and

cattle dung and less total vegetative cover and

perennial grass cover than the permanently

ungrazed sites.

Twenty-three species of grasshoppers were

indentified from the 30 sites. Melanoplus san-

guinipes was found at all 30 sites and repre-

sented 36% of all grasshoppers on the study

sites. Other common species included Oeda-

leonotus enigma (Scudder), Ageneotettix deonun

(Scudder), Aulocara eUiotti (Thomas), Conozoa

sidcifrons (Scudder), and TracJiyrachys kiowa

(Thomas). No species other than M. san-

guinipes comprised more than 10% of all

grasshoppers from all sites. Total density of

grasshoppers on the three sampling dates

ranged from <().2 to 2.6 per m^.

Table L Median (s.d.j percentage ground cover by veg-

etation t\pe.
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Table 2. Comparison of median (s.d.) ground cover

between grazed and ungrazed sites.
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T.-VBLE 3. Summary of Type III F-values (and sijiiiifieaiice knt'ls) from three-way ANOVAfor densities of total

grasshoppers, Melanoplus sanguinipes, Melanoplinae other tluin M. saii^iiinipcs, Gomphocerinae, and Oedipodinae.

SoiMce
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Grazed Ungrazed

Oedipodinae

M. sanguinipes

^^ Gomphocerinae

I I Other Melanoplinae

Fig. 2. Mean density' of Oedipodinae, Gomphocerinae, Melanoplinae other than Melanoplus sanguinipes, and M. san-

guinipes b>' grazing histoiy

ground were associated with both grazing and

crested wheatgrass seedings in the present

study (Tables 1, 2).

Previous studies that examined grazing

effects on grasshoppers reported results similar

in some respects to those reported here. On the

short-grass prairie of Colorado, Capinera and

Sechrist (1982) reported that Oedipodinae were

most abundant on the most heavily grazed pas-

tures, while lightly grazed pastures supported

the highest total grasshopper densities. Quinn
and Walgenbach (1990) found Melanoplinae,

particularly Melanoplus sanguinipes, to be dom-
inant on ungrazed sites on mixed-grass prairies

of South Dakota, even though total grasshop-

per abundance was less than on grazed sites.

However, Miller and Onsager (1991) were
unable to detect any effect of different grazing

regimes on adult grasshopper populations,

including M. sanguinipes, in a crested wheat-

grass pasture in Montana.

Our obsen'ations were made under condi-

tions of low grasshopper density and drought

in southern Idaho. Fielding and Biaisven (1990)

showed that grasshopper population density

in southern Idaho was positively correlated

with precipitation. Results of this study cannot

be extrapolated to predict how grasshopper

populations will respond to livestock grazing

during more favorable years when rangeland

productivity is high and grasshopper popula-

tions are rapidly expanding.

Rangeland grasshoppers have traditionally

been viewed solely as destructive rangeland

pests. However, in an ecosystem context they

may have net beneficial worth during most

years as an important food source for at least a

pait of the life cycle of many species of mam-
mals, birds, and reptiles. Results presented here

may serve as a cautionary note regarding range-

land ecosystem management under drought

conditions. Grazing during years of drought

and low grasshopper populations could con-

ceivably add to the stress experienced by

insectivorous animals by reducing available

food resources (i.e., grasshopper populations),

especially if other arthropods serving as alter-

nate foods are also at low densities.
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